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, $\varphi$ , $\rho$ , $S$ $G$ .
$C$ . $T$ , $\nabla_{F}$ ,
, Bernoulli
$\nabla_{F}(\rho\partial\varphi/\partial t+S)=0$ [1, 2]. ,
. , $\mu j$ $(j=1$ : ,
$j=2$ : $)$ , $[\cdots]$ (2-1) , (
$h_{XY)}$ . $b_{Z}$ ) $T=-[1/\mu j|\{\mu_{1}\mu_{2}(h_{X}^{2}+h_{Y}^{2})+b_{Z}^{2}\}/2$
. ,
[3, 4, 5, $6|$ .
,
, Real Space $r$ Flat Space
$R=(X, Y)$ ,
$z^{1}=\Phi^{(rS)}(R)\tilde{z}^{1}$ , $\tilde{z}_{\hslash}^{1_{\equiv}}NN_{A}n11^{S}::::(\tilde{z}_{Sn}^{1}\tilde{z}_{An}^{1}-1\equiv_{N}1\hslash(\tilde{z}_{n}^{1})$ (1)
, $z$
$\Phi^{(rS)}(R)\equiv(f_{Sn}(R)1\cdot \mathfrak{n}N_{S}|^{1n\cdot N_{A}1\cdot\cdot nN}f_{An}(R))\equiv(f_{n}(R))$
$(f_{Sn}(R)=\cos k_{n}\cdot R$ , $f_{An}(R)=\sin k_{n}\cdot R$
). , $\tilde{z}^{1}$ ,
.
1645 2009 168-176 168
$\tilde{z}^{1}$ , , $\nabla_{F}S=0$
. , ,
. , $r$







$\tilde{T}$ $\tilde{z}^{1}$ . $G(R),$ $C(R)$
, $\tilde{G},\tilde{C}$ $\tilde{z}^{1}$ . ,
$T(R)$ ,
. , (2) $\tilde{Z}^{1}$
, , Newton .
,
$\tilde{z}_{k+1}^{1}=\tilde{z}_{k}^{1}+\Delta\tilde{z}=\tilde{z}_{k}^{1}-H^{-1}\tilde{S}(\tilde{z}_{k}^{1})$ , $H\equiv n:N:1(\frac{\partial\tilde{S}_{n}\ell}{\partial\tilde{z}_{\ell}^{1}}1\cdot\cdot$
N
$)$ (3)
, $\tilde{z}_{k}^{1}$ $\tilde{z}_{k+1}^{1}$ $Aa$ . , $\tilde{S}(\tilde{z}^{1})$
$H$ [1].
, , Rosensweig
[7] Gailitis [8] ,
.
2
$(j=1)$ . $(j=2)$ , ( ) $f_{j}$
, $h_{X,Y}=t_{X,Y}$ . $fj/\mu j,$ $b_{Z}=t_{Z}\cdot fj$ .
, $tx=r_{X/}|rx|,$ $t_{Y}=r_{Y/}|r_{Y}|$ $(rx=\partial r/\partial X$ ,
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$r_{Y}=\partial r/\partial Y),$ $t_{Z}=(tx\cross t_{Y})/|t_{X}\cross t_{Y}|$ .
, $h^{0}$ $P_{j}=\mu jh^{0}$ ,
$h_{X,Y}^{0},$ $b_{Z}^{0}$ , $[h_{X,Y}]=0,$ $[b_{Z}]=0$
$f^{1},$ $h_{X,Y}^{1},$ $b_{Z}^{1}$ . , .
$\{\begin{array}{l}h_{X,Y}=\frac{t_{X,Y}\cdot(P_{j}+f_{j}^{1})}{\mu_{j}}=\frac{t_{X,Y}\cdot(\mu_{j}h^{0}+f_{j}^{1})}{\mu_{j}}=t_{X,Y}\cdot h^{0}+h_{X,Y}^{1},b_{Z}=t_{Z}\cdot(f_{j})+f_{j}^{1})=t_{Z}\cdot(\mu_{j}h^{0}+f_{j}^{1})= \frac{t_{Z}\cdot h^{0}}{P}+b_{Z}^{1}.\end{array}$ (4)
, $P\equiv(1/\mu_{2}+1/\mu_{1})/2,$ $M\equiv(1/\mu_{2}-1/\mu_{1})/2$ .
, 3 [3, 4, 5, 6].
$(\begin{array}{lll}1 0 M\hat{G}_{X}0 1 M\hat{G}_{Y}0 0 1+M\hat{G}_{Z}\end{array})(h_{X}^{1}h_{Y}^{1}b_{Z}^{1})=(\begin{array}{l}\hat{G}_{X}\hat{G}_{Y}\hat{G}_{Z}\end{array})\tilde{h}_{Z}$ . (5)
$\hat{G}_{I}(I=X, Y, Z)$ , .
$\hat{G}_{I}[f(R’)]\equiv\frac{t_{I}}{P_{I}}\cdot\frac{1}{\alpha}\iint_{F}|dS_{R}’|(\nabla’\psi)f(X’, Y’)$ , $P_{I}=\{_{P}^{1}\}$$I=X,Y)$ ,$I=Z)$ . (6)
$r,$ $r’$ $F$ (
”/ ), Poisson $\psi(r’-r)$ , 2
3 .
$\{\begin{array}{l}2 \prime\backslash X\overline{\pi}\cdot\psi=\frac{\ln|r’-r|}{2\pi}, \nabla’\psi=\frac{r’-r}{2\pi|r^{/}-r|^{2}}, |dS_{R}^{/}|=|r_{X}’|dX’,3 \prime\backslash X\overline{\pi}:\psi=\frac{-1}{4\pi|r’-r|}, \nabla’\psi=\frac{r’-r}{4\pi|\mu-r|^{3}}, |dS_{R}’|=|r_{X}’||r_{Y}’|dX’dY’.\end{array}$
Real Space , $|dS_{R}’|$ Flat Space
. $r$ $F$ $\alpha=1/2$ .
$\tilde{h}_{Z}$ , , $h^{0}$ .
$\tilde{h}_{Z}\equiv-\frac{M}{P}(t_{Z}\cdot h^{0})=-Mb_{Z}^{0}=-\frac{1}{2}(\frac{b_{Z}^{0}}{\mu_{2}}-\frac{b_{Z}^{0}}{\mu_{1}})=-\frac{1}{2}[H_{j}]=-\frac{1}{2}M_{0}$ . (7)
, $H_{j}=b_{Z}^{0}/\mu_{j}$ , $[H_{j}|=M_{0}$ .









. , 2 $(x-z$ $)$ , , ,
,
.
$\simeq(\begin{array}{l}10\partial z^{l}/\partial x\end{array}),$ $t_{Z}\simeq(\begin{array}{l}-\partial z^{l}/\partial x01\end{array}),$ $H_{j}=(\begin{array}{l}00H_{j}\end{array})+h_{j},$ $B_{j}=(\begin{array}{l}00B_{j}\end{array})+b_{j}$ .
, $h_{j},$ $b_{j}$ $\partial z^{1}/\partial x$ . , $H_{j}$ ,
, ,
$\{$
, $([B_{j}|=0, [H_{j}]=M_{0})$ .
$0=[h_{X}] \simeq[H_{j}\frac{\partial z^{1}}{\partial x}+h_{jx}]=M_{0}\frac{\partial z^{1}}{\partial x}+[\frac{\partial\phi_{j}}{\partial x}]\Rightarrow\phi_{2}-\phi_{1}=-M_{0}z^{1}$,
$h^{0}$ . ,
$h_{X}= \frac{t_{X}\cdot f_{j}}{\mu_{j}}=t_{X}\cdot H_{j}=(H_{j}+h_{jz})\frac{\partial z^{1}}{\partial x}+h_{jx}\simeq H_{j}\frac{\partial z^{1}}{\partial x}+h_{jx}$,
(9)
$b_{Z}=t_{Z} \cdot f_{j}=t_{Z}\cdot B_{j}=B_{j}+b_{jz}-b_{jx}\frac{\partial z^{1}}{\partial x}$ $\simeq B_{j}+b_{jz}$ .
$0=[b_{Z}]\simeq$ $[B_{j}+b_{jz}]$ $=[ \mu_{j}\frac{\partial\phi_{j}}{\partial z}]$ $\Rightarrow\mu_{2}\frac{\partial\phi_{2}}{\partial z}=\mu_{1}\frac{\partial\phi_{1}}{\partial z}$.
, $\phi_{j}$ $h_{j}=\nabla\phi_{j}$ .
, Laplace (10) , .
$\phi_{2}=-\frac{M_{0}z^{1}}{2P\mu_{2}}e^{-kz}$ , $\phi_{1}=\frac{M_{0}z^{1}}{2P\mu_{1}}e^{kz}$ , $k^{2} \equiv-\frac{1}{z^{1}}(\frac{\partial^{2}z^{1}}{\partial x^{2}}+\frac{\partial^{2}z^{1}}{\partial y^{2}})$ . (11)
, $\phi_{j}$ Laplace , $k$ . (9)
$h_{jx}=\partial\phi_{j}/\partial x,$ $b_{jz}=\mu J\partial\phi_{j}/\partial z$ ,
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$bJ$$J$ $(M_{0}=H_{2}-H_{1},1/\mu_{2}=P+M, 1/\mu_{1}=P-M)$ .
$h_{X}\simeq\{$ $H_{2^{\frac+}}H_{1} \frac{\partial z^{1}\partial z^{1}\partial x}{\partial x}+h_{2x}=h_{1x}=\}_{H_{1}}^{H_{2}}+-\frac\frac{2_{M_{0}}^{M_{0}}P\mu_{2}}{2P\mu_{1}}\{_{\frac=}\frac{\partial z^{1}}{\partial z^{1}\partial x,\partial x}=\}^{\frac-\frac\frac}\frac{H_{2}+H_{1}H_{2}+H_{1}2}{2}-\frac{MMP}{P}\frac{M_{0}M_{0}2}{2}\{\begin{array}{l}\frac{\partial z^{l}}{\partial x}\frac{\partial z^{l}}{\partial x},(12)\end{array}$
$b_{Z}\simeq$ $\{B_{2}+b_{2z}=B_{2}+\frac B_{l}+b_{lz}=B_{l}+\frac{M_{0}kz^{1}M_{o^{kz^{1}}}^{2P}}{2P},$
(4)
$t_{X}\simeq(\begin{array}{l}10\partial z^{l}/\partial x\end{array}),$ $t_{Z}\simeq(\begin{array}{l}-\partial z^{l}/\partial x01\end{array}),$ $h^{0}=(\begin{array}{l}00H_{0}\end{array})$
$lh^{\backslash \backslash }$ ,
$\{\begin{array}{l}h_{X}=t_{X} . h^{0}+h_{X}^{1}\simeq H_{0}\frac{\partial z^{1}}{\partial x}+h_{X}^{1},b_{Z}=\frac{t_{Z}\cdot h^{0}}{P}+b_{Z}^{1}\simeq\frac{H_{0}}{P}+b_{Z}^{1}.\end{array}$ (13)
$M$
$(13)_{h_{X}^{1}}^{\text{ }} \{b_{Z}^{1}=(-,\frac{M}{P}\frac{M_{0}}{2}\underline{I}\frac{}{\frac{\partial z^{1}\partial xH_{0}’}{P}}(12)$$=B 1} \fra {\text{ _{}H_{0}- M_ 0}kz^{1}}{2P}=B_{2}+\frac{M_{0}kz^{1}}{2P}$
.
$)$
$=0$ $\text{ _{}X}=0,$ $b_{Z}^{1}=0$ , $(H_{2}+H_{1})/2=H0$ ,
$B_{1}=B_{2}=H_{0}/P$ . (7) ,
$\{$ $h_{X}^{1}b_{Z}^{1}= \frac{M_{0}}{\partial}\frac{\partial z^{1}}{\partial X}\frac{M}{\tilde{h}_{Z}P}\frac{\partial z^{1}}{\partial X}\tilde{h}_{Z}=\frac{-\frac{M}{2PP_{k}0}Mz}{}=-\frac{k_{Z^{1}}^{--}}{P}.$
’ (15)
(15 $)$ , (8) $h_{X}^{1},$ $b_{Z}^{1}$ . $h_{X}^{1},$ $b_{Z}^{1}$ ,
, , $0$ .
3 2
$x-z$ 2 , $z$
(16) $\infty$ $<z\leq z^{1}$ , $z=z^{1}$
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(17) . , $\rho$
}
$v_{z},$ $p,$ $p_{0}$
. , $v_{z}\propto e^{kz}$ .
$\rho\frac{\partial v_{z}}{\partial t}=-\frac{\partial}{\partial z}(G+p)$ , (16)
$v_{z}= \frac{\partial z^{1}}{\partial t}$ , $p=C+T+p_{0}$ $(z=z^{1})$ . (17)
(18) , $G,$ $C,$ $T$ $z^{1}$ (19)
, (20) .
$- \frac{\rho}{k}\frac{\partial^{2}z^{1}}{\partial t^{2}}-G-T-C=0$, (18)
$\frac{\rho\omega^{2}}{k}z^{1}-\rho gz^{1}+M_{0}b_{Z}^{1}-\gamma k^{2}z^{1}=0$ , $b_{Z}^{1}= \frac{\mu_{0}M_{0}kz^{1}}{1+\mu_{0}/\mu}$ , (19)
$\mu v^{2}=\rho gk+\gamma k^{3}-\frac{k^{2}\mu_{0}M_{0}^{2}}{1+\mu_{0}/\mu}$. (20)
, $\omega^{2}=0,$ $\partial\omega^{2}/\partial k=0$
,
$k=(\rho g/\gamma)^{1/2}$ , $M_{0}^{2}=4P(\rho g\gamma)^{1/2}$ (21)
. (7) ,
,
$(b_{Z}^{0})^{2}=( \frac{M_{0}}{2M}I^{2}=\frac{P}{M^{2}}(\rho g\gamma)^{1/2}$ (22)
.
4
(3) , Newton $\tilde{z}^{1}$
, , $\tilde{S}(\tilde{z}^{1})$
$H$ [1].
$\text{ ^{ _{}g-}ffi_{\Gamma_{\llcorner}}}r^{\backslash ^{-}}\backslash \ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$
$\tilde{S}$
$arrow$ $\tilde{C},\tilde{T}$ $arrow$ $\tilde{h}_{X,Y},\tilde{b}_{Z}$ $arrow$ $G_{I},\tilde{h}_{Z}$ $arrow\tilde{z}^{1}=(\tilde{z}_{\ell}^{1})$
$\swarrow$ $\swarrow$
$\frac{\partial\tilde{S}}{\partial\tilde{z}_{\ell}^{1}}$ $arrow\frac{\partial\tilde{C}}{\partial\tilde{z}_{\ell}^{1}},$ $\frac{\partial\tilde{T}}{\partial\tilde{z}_{\ell}^{1}}arrow\frac{\partial\tilde{h}_{X,Y}}{\partial\tilde{z}_{p}^{1}},$ $\frac{\partial\tilde{b}_{Z}}{\partial\tilde{z}_{\ell}^{1}}arrow\frac{\partial G_{I}}{\partial\tilde{z}_{\ell}^{1}},$ $\frac{\partial\tilde{h}_{Z}}{\partial\tilde{z}_{\ell}^{1}}$
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, (
) [1, 2]. , ,
[9].
1. : $C(R)=\Phi^{(zS)}(R)\tilde{C})$ $\tilde{C}_{:}^{:}\equiv_{N}1\hslash(\tilde{C}_{n})$ ,
$C= \gamma(\kappa_{1}+\kappa_{2})=\gamma\frac{GL+EN-2FM}{EG-F^{2}}$ ( $\gamma$ : ). (23)





$b_{Z}(R)=\Phi^{(hb)}(R)\tilde{b}_{Z}$ , $\tilde{b}_{Z}^{1}\equiv$ $N0\hslash(\tilde{b}_{Zn}^{1})$ $=G_{Z}$ $(1+MG_{Z})^{-1}\tilde{h}_{Z}$ .
4. : $G_{I}\equiv 0::mN(\begin{array}{l}0G_{I_{2}mn}\end{array})$ , $G_{I_{\gamma}mn}\equiv\langle f_{m}(R)\hat{G}_{I}[f_{n}(R’)]\rangle$ ,
$G_{X,mn}= \frac{1}{2\alpha}\langle f_{m}(R)\frac{f_{n}}{)k’}\rangle f_{m}(R\frac{n-\tilde{L}f_{n,YY}(R)+2\tilde{M}f_{n_{r}XY}(R)-\tilde{N}f)x(R)|r_{X}|\rangle,G_{Y,mn}=\frac{1}{2\alpha}\langle f_{m}(R)\frac{f_{n,Y}(R)}{n,Xx(Rk_{n}|r_{Y}|}}{k_{n}^{3}(|r_{X}||r_{Y}|)^{2}}\rangle^{(25)}$
$G_{Z,mn}= \frac{1}{4\alpha P}\{$
5. $: \tilde{h}_{Z}\equiv-\frac{M}{P}(t_{Z}\cdot h^{0})=\Phi^{(hb)}(R)\tilde{h}_{Z}$ .
, $\tilde{S}(\tilde{z}^{1})=0$ $\tilde{z}^{1}$
, (3) $\tilde{z}_{k}^{1}$ $\tilde{z}_{k+1}^{1}$ , $\tilde{S}(\tilde{z}_{k+1}^{1})\simeq 0$
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, $\tilde{S}(\tilde{z}^{1}, b_{Z}^{0})=0$ $\tilde{z}^{1}$ $b_{Z}^{0}$ .
$b_{z}^{0}+\Delta b_{Z}^{0}$ $\tilde{z}^{1}+\Delta\tilde{z}^{1}$ ,
$0=\tilde{S}(\tilde{.}z^{1}+\Delta\tilde{z}^{1},$$b_{Z}^{0}+\Delta b_{Z}^{0})\ell\cdots N\simeq\tilde{S}(\tilde{z}^{1},$ $b_{Z}^{0})+H\Delta\tilde{z}^{1}+K\Delta b_{Z}^{0}=H\Delta\tilde{z}^{1}+K\Delta b_{Z}^{0}$ ,
$H\equiv Nn1(\frac{\partial\tilde{S}_{n}}{\partial\tilde{z}_{\ell}^{1}})$ , $K\equiv Nn1(\frac{\partial\tilde{S}_{n}}{\partial b_{Z}^{0}})$
, $|H|\neq 0$ ( $A$ N 1 ) $\Delta\tilde{z}^{1}\simeq-H^{-1}K\Delta b_{Z}^{0}$





, Rosensweig [7] .
, Real Space Flat Space
$\tilde{z}^{1}$ , $\tilde{z}^{1}$
, Newton
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